Rectal prolapse (RP) refers to the extrusion of some or all of the rectal mucosa through the external anal sphincter. RP seldom occurs in children who do not have an underlying predisposing condition and usually occurs between infancy and 4 years of age, with the highest incidence in the first year of life.
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1 During childhood, RP occurs with equal frequency in boys and girls.
2,3
In developing countries, most cases of RP have been attributed to acute diarrheal disease and intestinal parasite infestation, usually associated with malnutrition. 4 In the United states, most instances of RP are not related to cystic fibrosis (CF) but rather to stool abnormalities such as acute diarrhea and chronic constipation or neurologic or anatomic defects.
5

Types
There are two types of RP (►Fig. 1). Type I which is also called false procidentia, partial or mucosal prolapse, involves protrusion of the mucosa only and usually is less than 2 cm long. Partial RP produces radial folds at the junction with the anal skin; this is an important distinguishing characteristic. Type II which is also called true procidentia, or complete prolapse, involves full-thickness extrusion of the rectal wall characterized by concentric folds in the prolapsed mucosa. This is functionally intussusception of the rectum which can be further subdivided based on the level of intussusception. First-degree prolapse includes the mucocutaneous junction; the protrusion from the anal verge usually is greater than 5 cm. Second-degree prolapse is between 2 and 5 cm protrusion, and third-degree prolapse is internal, concealed, or occult and does not pass through the anal verge. 
Pathogenesis
Children are predisposed to RP due to anatomic considerations which may account for the increased incidence in early childhood. They have a more vertical course of the rectum, flatter coccyx; relatively weak levator support and a relatively low position of the rectum in the pelvis; more sigmoid colon mobility; redundant rectal mucosa is attached only loosely to the underlying muscularis; and Houston's valves are absent in approximately 75% of infants younger than 1 year of age. [7] [8] [9] [10] [11] Based on a combination of information from adult anatomic, manometry, and dynamic radiologic studies in children, 12 RP is thought to develop as a result of circumferential intussusception of the upper rectum and rectosigmoid colon. These could all be reasons for the highest incidence in the first year of life. The gender incidence is almost equal in children compared with adults among whom females are six times more susceptible.
Hirschsprung's disease, spina bifida, congenital hypothyroidism), and miscellaneous conditions (mucosal polyps/tumors, imperforate anus postrepair, malnutrition). 14 RP was attributed to chronic constipation in 28%, diarrheal disease in 20%, CF in 11%, and to neurologic or anatomic conditions in 24%; no underlying cause was identified in the remaining 17%.
15
RP has been associated with many underlying diseases and incidence varies with geographic and socioeconomic factors. It is much more common in undeveloped countries, where parasitic disease, malnutrition, and diarrheal illness are high. Contributing factors in the industrialized world include constipation, pertussis, CF, and polyps. In the United States, constipation is the most common association. CF is associated with nearly a 20% incidence of prolapse in some reports, but most children with prolapse do not have undiagnosed CF, particularly in the absence of symptoms. 16, 17 Interestingly, none of the patients with CF have a history of constipation and instead most frequently present with a history consistent with fat malabsorption.
5
Clinical Manifestations
RP often presents as a dark red mass (70%) with or without mucous and blood (25%) that protrudes from the rectum during straining. 18 The mass typically is detected by the parents, who bring the child to medical attention. As a general rule, prolapse is painless, but it can be associated with mild discomfort. A digital rectal exam may reveal decreased or absent anal tone initially that returns to normal within a few hours. In patients with a neurologic condition, decreased sphincter tone may persist. Adolescent patients usually complain of tenesmus, anorectal pain, and passage of blood and mucous. 
Diagnosis
Evaluation of children with RP ranges from straightforward to difficult. Physical examination is often normal because the prolapse cannot be evoked in the clinic setting, and the diagnosis is based on history. Many children have often undergone gastrointestinal consultation, barium enemas, colonoscopies, etc. However, an extensive evaluation is unnecessary in most uncomplicated cases, particularly in the absence of a history of rectal bleeding, constipation/diarrhea, or associated abnormalities.
The diagnosis of RP can be made based on history alone and, when presently active, is obvious on physical exam. A painless, dark-red mass at the anal verge with or without mucous is present on physical examination if the prolapse has not spontaneous reduced. If spontaneous reduction has occurred, the parent's description of such a mass that appeared during straining may be the information to make the diagnosis. When a swelling or protruding anal lesion in a child is discovered by parents and visual inspection of the anal region and digital rectal examination is normal, parents should be encouraged to take photos or videos of the anal region before performing additional diagnostic testing such as air contrast enema and/or sigmoidoscopy. These photos and videos can provide a definitive diagnosis and prevent unnecessary diagnostic procedures.
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Examining the child in the squatting position or asking him or her to strain may demonstrate the RP. Palpation of the prolapsed mucosa between the thumb and forefinger permits the examiner to distinguish between mucosal or complete RP.
6
The diagnosis of occult RP usually is made during sigmoidoscopy that reveals erythema and granularity of the distal rectum, or a polypoid white-toped mucosal lesion on the anterior rectal wall. 20 Occult RP may be an early finding in solitary ulcer of the rectum syndrome.
20,21
In the era of newborn screening for CF, 3.6% of patients with RP had CF, and conversely, 3.5% of patients with CF have RP.
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Earlier studies quoted a higher incidence of RP in children with CF, often occurring in approximately 20% of cases usually between 6 months and 3 years of age and often preceding the diagnosis of CF.
17 Some authors recommend a sweat test for all cases of RP. 5, 17 However, in children with CF, the prolapse is often recurrent and probably related to malnutrition, poor 
Differential Diagnosis
Several entities should be considered in the differential diagnosis of RP. These include ileocecal intussusception, prolapsing rectal polyp, prolapsing rectal duplication cyst, and rectal hemorrhoids. [28] [29] [30] Children presenting with intussusception typically appear ill and presents with intermittent severe abdominal pain. For protruding intussusception, the examiner's finger can be passed between the apex of the prolapsed bowel and the anal sphincter. 6 In contrast to RP, the protruding mucosa is continuous with the perianal skin. Examination of the prolapsed tissue can distinguish polyps and hemorrhoids from RP because prolapsed polyps and hemorrhoids do not involve the entire rectal mucosa and do not have a hole in the middle.
Management
The primary management goal for RP is directed toward diagnosing and treating the predisposing condition (►Fig. 2).
Manual reduction should be undertaken as soon as possible if spontaneous reduction does not occur as RP will eventually become more difficult to reduce. 6 While manual reduction seems intuitive, some of the finer points include administration of light sedation, child placed in knee-chest position on exam table or parent's lap, and the examiner's finger to be placed in the rectum to guide reversal of the prolapse. The prolapse should reduce in 5 to 15 minutes. Sugar can be applied if it is difficult which acutely reduces swelling by osmotic fluid shift. 31 After reduction, immediate recurrence can be tempered by taping of the buttocks. 6 Parents and patients can be taught to manually reduce the prolapse if it recurs. Patients should be sent home with a bowel regimen consisting of either stool softeners for constipation or adjustment of pancreatic enzyme for children with CF to treat the presumed underlying cause of the prolapse. Avoidance of prolonged straining along with softeners is a sufficient treatment for most children. The bowel regimen should continue until the child has regular bowel movements for several months without RP. It is important to achieve this early because the more the episodes of RP, Fig. 2 Algorithm for the management of rectal prolapse in children.
especially those cases that do not reduce spontaneously and have a difficult reduction, the less responsive they are to conservative management.
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Medical and surgical treatment options are varied. The potential for spontaneous resolution of the RP complicates decision-making because reports of highly effective procedures in a relatively large number of children may be the result of patient selection rather than efficacy of the procedure. Additionally, no randomized clinical trials between the treatment options have been conducted. Surgical options include anal encirclement, excision and resection, injection sclerotherapy, packing, linear cauterization, and rectopexy.
14 Treatment for RP should be aimed at the anatomical defect rather than be chosen because of familiarity of the surgical procedure.
The decision about when to operate remains a difficult one. RP in children younger than 4 years is usually a self-limiting disorder, and most patients respond to conservative management within 1 year, 24,32 although some authors recommend only full 8 weeks. 33 While it is difficult to determine the length of conservative treatment, in a study of 341 patients, most responded within the first few weeks, and only 20 (5.8%) required treatment for longer than 3 months, with the average duration of presurgical treatment of 6 months. 34 Indications for operative intervention are not definite and include longstanding symptoms, rectal pain, bleeding, ulceration, and prolapse that requires frequent manual reductions or is difficult to reduce. 25 Predisposing conditions and older age (>4-5 years)
may influence an earlier progression to operative repair. Several authors recommend a more aggressive approach in children older than 4 years, as they may have a higher failure rate when managed nonoperatively. 6,18 A 20-year retrospective review of RP in 45 children older than 3 years found that 53% had behavioral/psychiatric disorders and highlighted that this group of patients may benefit from a multidisciplinary approach with a combination of behavioral therapy, physical therapy, and surgical intervention to obtain the most optimal outcome.
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When patients fail conservative therapy, a multitude of surgical options exist, and the difficulty becomes which of the 130 surgical procedures to choose from. 48 but an 18% complication rate in another (mucosal sloughing, perianal fistula, and abscess formation).
47
A death due to phenol toxicity has been reported which should probably preclude its use given the benign nature of the condition. 14 Fifty percent dextrose was reported to be 64% successful with no complications. 1 The cure rate for 30% saline solution ranged from 78 to 83% after one injection and 94 to 97% after two injections, with a complication rate of 9.8 to 13.3% (perirectal space masses, perirectal abscess, and necrosis of the rectal mucosa). clearly a reasonable first option given the low risk and simplicity, we feel it is less likely to provide an enduring result with full-thickness prolapse that protrudes more than 2 to 3 cm. Minor full-thickness and partial-thickness prolapse responds well to injection, and we use Sotradecol.
Thiersch's Anal Cerclage
Thiersch's anal cerclage consists of placing a circumferential stich at the anal opening using electrocautery to create a small defect at the posterior border of the skin and anal mucosa and placing a circumferential absorbable suture such as a 1-0 PDS and tying it down over Hagar's dilators. Originally, this was Pediatric Rectal Prolapse Rentea, St. Peter 111
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described using a wire suture which had to be retrieved.
39-41
Modifications on this technique include the addition of sclerotherapy with D 25 W (dextrose 25% in water) and linear cauterization as well as tying the suture over a combination of two Hegar dilators. 39 Overall success rate is 90%, but of the successful percentage 67% of children required only one procedure and 23% requiring two or more Thiersch's procedures. The mean age at initial Thiersch's procedure was 5.3 years in the group without recurrence and 10.1 years in the group with recurrence following primary Thiersch. 39 Thiersch's cerclage was initially described using a wire suture 40 and this is still periodically performed resulting in complications such as erosion of the cerclage wire presenting as a perianal infection. 52 Of 24 cases, three cases (12%) had Thiersch's complication and two cases described the suture cutting through the mucosa and developed infection around the suture insertion site. 18 Although sclerotherapy and Thiersch's anal encirclement present as simple minimally invasive options, they are not without complications, as they can result in anal pain, stricture, ischiorectal abscesses, and fistula. They also have higher recurrence rates requiring the procedures to be repeated, subjecting the child to multiple general anesthetics. In addition, they are not suitable for patients with full-thickness RP.
Ekehorn's Rectosacropexy
In Ekehorn's rectosacropexy, a suture is placed in the rectal ampulla through the lowest part of the sacrum to induce inflammation and adhesions between the rectal wall and perirectal wall. The technique has been described as follows. The patient is placed in the left lateral decubitus position with retractors for exposure at the 12 and 6 o'clock positions (coccyx is at the 9 o'clock position). The sacroccygeal junction is palpated with the left thumb and the loose posterior rectal wall is pushed upward. A large curved needle with a braided 1-0 Silk suture is then passed from inside to outside at the level of the sacrococcygeal junction. A small piece of gauze is placed inside the "U" loop of the suture, and then both strands leaving the skin at the same horizontal level are tied over a large gauze. Suture is removed on the 10th postoperative day. 34 The average age of patients using this technique was 4.5 years with no recurrences demonstrated.
34,53
Lockhart Mummery
As for many of the procedures for RP there exist several versions of this procedure to induce inflammation in the presacral space. In the traditional Lockhart-Mummery operation, a mesh gauze packing is placed temporarily in the retrorectal space and then removed inciting inflammation in the pre-sacral space. This was studied in 25 patients with a 100% success rate, 54 and one recurrence in 8 children. 32 A variation including soaking the mesh in sterile talc that resulted in an infection rate of 2% was noted with a mean hospital stay of 6 days for children with a mean age of 5 years.
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Laparoscopic Suture Rectopexy
Laparoscopic suture rectopexy (LSRP) consists of attaching the perirectal tissues to the presacral area to assure correct anatomical positioning and tissue adherence. Laparoscopy in the management of complete RP (using sutures, mesh, talc, resection, or levatorplasty) is safe, effective, and associated with improved functional outcome. 56 The main advantages of the laparoscopic approach include rapid return of intestinal function, early discharge from hospital, improved cosmetic result, low morbidity, and low recurrence rate. 38 We will perform the procedure on an outpatient basis. The fecal continence score and the functional outcome are also improved. Apart from these advantages, the results are similar to those with open procedures irrespective of the method used (suture, resection, or posterior mesh). Moreover, both diagnosis and treatment of RP can be done in the same setting. Laparoscopic retrorectal dissection and suture rectopexy involve rectopexy to the sacral promontory and suture sigmoidopexy to the left lateral peritoneum without mesh. This operative approach was used for eight children without laxity of the pelvic floor. 38 The rectum is suture pexed to the fascia of the sacral promontory using three nonabsorbable sutures beginning distally on the right posterior wall of the rectum and progressing proximally. The rectum should extend straight into the pelvis with a mild degree of tension. According to some authors, the posterior rectal space and lateral rectal ligaments are not violated as the dissection stays above the level of the peritoneal reflection. 64, 65 If rectosigmoid redundancy is an initiating factor for rectosigmoid intussusceptions, left lateral fixation of the sigmoid colon in a smooth course prevents postoperative kinking of the sigmoid over the edge of the mesh. 38 Simple suture rectopexy to secure the rectum to the presacral fascia was used in a 22-month-old child who presented with recurrent RP. 66 We completely dissect the retrorectal space to the pelvic floor prior to suturing to the sacral promontory to promote scarring between rectum and sacrum. This can be augmented with placement of glue (►Fig. 3).
Resection rectopexy in addition to LSRP is controversial. Ten children were repaired with resection rectopexy without mesh; these children had prolonged total colonic transit time and intractable constipation, and there was no recurrence of RP or constipation.
38 Depending on the series of patients, laxative medications are continued following LSRP 65 for a total of 2 weeks postoperatively.
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Levatorplasty has been demonstrated to improve RP accompanied by disabling incontinence.
67 Levatorplasty can also be performed by plication of the rectum and upward suspension through the entire thickness of the bony sacrum. 68 Levatorplasty was used for repair of the rectosacral hernia in five cases where the pelvic floor was lax. Laxity of the pelvic floor was defined as being able to move the pelvic floor 5 versus 2 cm in healthy children. The muscular hiatus posterior to the rectum was then treated as a hernia and was repaired by placing intracorporeal sutures to narrow the space posterior to the rectum and suspend it from the cut edge of the sacrum so that it cannot prolapse downward. Patients with spinal dysraphism pose a unique RP patient population, as they have an associated lax rectosigmoid and poorly innervated pelvic floor due to inadequate innervation of the pelvic muscles as well as abnormalities of the sacrum.
6,69
These abnormalities can cause partial or total prolapse of the anterior wall, which is not fixed, producing invagination at the level of the rectosigmoid. 42, 68 To avoid recurrent prolapse, rectopexy with fixation of the anterior border of the rectosigmoid to the lateral wall of the pelvic hollow has been proposed. With this fixation, there is no possibility of internal herniation because the sigmoid is in contact with the pelvic floor and adjacent to the lateral wall. 70 In a series of 22 patients with weakness of the pelvic floor from neuropathic conditions, the authors placed retrorectal Prolene mesh along with the addition of a levatorplasty in five of the patients.
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Overall recurrence rates for LSRP are as high as 6.9% at 5 years and 10.8% at 10 years 38 with wide ranges across studies of 0 to 40%. One group reported complications in 17 of 27 patients when including anything outside a normal postoperative course including urinary retention; however, the recurrence rate was 8% with a median follow-up of 4 years. 25 It remains unclear if this was due to performing the procedure on a difference cohort of patients who were older (median age at operation was 14 years), different predisposing factors (mainly constipation and solitary rectal ulcer), or having had a longer median follow-up. Constipation is the most significant problem postoperatively following LSRP 63 and has been demonstrated in each series. 25, 38, 71 Constipation may be due to the loss of compliance of rectum following rectopexy or creation of a more redundant sigmoid loop. 72 One group reported only one case of postoperative constipation and attributed this low number to routine correction of rectosigmoid redundancy by left lateral fixation and routine resection rectopexy for children with preoperative intractable constipation and prolonged total colonic transit times. 38 Others have reported 35% incidence of constipation following LSRP. 73 One group found that colonic transit times were reduced postoperatively in approximately 50% of those who had experienced constipation. 74 To avoid constipation postoperatively in patients, another author did not perform division of the lateral rectal ligaments, 63 as it appears that patients have less constipation when the ligaments can be preserved. 62, 75 However, advantages of preservation of the rectal lateral ligaments are conflicting. 25 Further, as all retrospective series, the definition of constipation is variable, and the meaning of the clinical importance of this complication is not clarified. Laparoscopic colorectal resection with LSRP in children remains controversial. However, it is preferable in patients with history of intractable constipation and prolonged total colonic transit time due to the issues of chronic straining against a fixed rectum, 60 eliminates risk of volvulus, and has low morbidity and low recurrence rate.
Posterior Sagittal Rectopexy
Posterior sagittal rectopexy (PSRP) consists of a posterior sagittal midline incision, with division of the upper part of the sphincter mechanism. The anus itself is not divided and the rectal wall is identified and fixed with stitches to the cartilage of the coccyx and sacrum. The procedure is performed on an ambulatory basis. Four patients underwent this operation as an ambulatory procedure in one series at an average age 5.6 years (range, 2-8 years) with one recurrence. 76 No problems were reported in one series of 4, 77 and another of 35 patients.
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Advantages include elimination of laparotomy, more direct approach, virtual elimination of postoperative anal prolapse, reconstruction of the attenuated and stretched sphincter muscles, and minimal morbidity and incapacitation. 79 The midline sacrococcygeal incision is carried down to but not through the external sphincter, and the patulous rectum is plicated back to normal size. Reapproximation of the levator Pediatric Rectal Prolapse Rentea, St. Peter 113 sling and lower muscle complex was incorporated with the plicated rectum. 80 This repair is especially beneficial in children with a history of bladder extrophy who will have a 15 to 20% incidence of coexisting RP on the suggested basis of a pelvic floor weakness. Many pediatric surgeons feel that major rectal suspensions and pelvic reconstructions have no place in operative RP for children. Two anatomical areas are given special attention with this repair, namely, the retrorectal area fixed posteriorly to the levator ani and muscle complex 76 and plication of the dilated rectum. 81 Recurrence of posterior sagittal RP has been reported as high as 35 to 70%.
38,64
LSRP has been compared with PSRP. Sixteen children were evaluated with a median age of 6.5 years and no recurrences were found in the LSRP group compared with 25% (2 patients) in the PSRP group. Posterosagittal fixation may be inadequate in certain patients in whom RP is more likely the result of rectosigmoid intussusception with a high lead point or who are neurologically impaired. 42, 63 This study also pointed out that mucosal RP occurs mainly in patients who have undergone surgery for anorectal malformations and requires different management than full-thickness RP. For mucosal RP, local excision and plasty without rectopexy are used.
63
Additional case reports and small series are numerous on approaches to treating RP. Many of these techniques are used in combination with other studied operations. These include linear cauterization studied on 73 
Complications
While prolonged exposure of RP can lead to ulceration, venous obstruction, and thrombosis, it is usually self-limited and spontaneously reducing. 6, 43, 76, 85 In contrast to hernias, strangulation is a rare occurrence. Solitary rectal ulcers and cloacogenic polyps can occur as a result of occult RP.
86
Solitary rectal ulcer syndrome is a benign condition usually diagnosed in adolescents. It is often apparent on endoscopy performed for complaints of rectal pain, bleeding, and passage of mucous. It may progress to the development of single or multiple localized areas of necrosis and ulceration of the mucosa, which are apparent on endoscopy. 6, 86 Inflammatory cloacogenic polyps are polypoid formations, usually 0.4 to 1.2 cm in diameter. They are also diagnosed endoscopically following rectal bleeding. They arise from the transitional zone between the columnar rectal and squamous anal epithelium and represent a regeneration process. 6 Inflammatory cloacogenic polyps and the lesions of solitary rectal ulcer syndrome have been hypothesized to be caused by mucosal ischemia related to RP.
6,87
Additional complications have been noticed across series as mentioned earlier. These complications were collected using an inclusive complication index. Readmission is required in approximately 41% and reoperation, endoscopy, or other surgical procedure in 33%. Complications include severe fecal obstruction, constipation, fecal soiling, urinary retention, enuresis, infection, residual mucosal prolapse, discomfort at defecation, and recurrent RP. Mental retardation or behavioral disorders increased the risk of postoperative fecal obstruction and consptiation. 25 
Prognosis
The prognosis of RP depends on the underlying etiology and is usually good. Approximately 90% of children who develop RP between the age of 9 months and 3 years respond to medical treatment and do not require surgery. Recurrences rarely occur after 6 years of age. The remaining 10% of children with RP have recurrences that persist into adulthood. 6, 88 Children who present with RP after 4 years of age usually have neurologic or musculoskeletal defects of the pelvis and are less likely to respond to conservative measures. These children should be referred early for surgical intervention.
6,18,89
Conclusion
RP is an often self-limiting, self-reducing condition caused by constipation in children younger than 4 years. Attempts to find and treat the underlying condition should be sought. Older children are less likely to respond to conservative measures and often require operative intervention.
